The recent interest in multiphoton dissociation (MPD) of polyatomic molecules has revealed quite a bit of confusion as to what 1-5 the major dissociation channels of some molecules are, and whether the dissociation process can be described by a statistical, e.g.,
4-8 RRKM, theory of unimolecular reactions.
In a gas cell experiment an experimenter often finds great difficulties in answering questions such as: do vibrationally excited molecules react with one another, how do reactions involving free radicals produced in the dissociation proceed, can these radicals decompose further in the presence of the laser field, and does the detection method used actually probe the primary dissociation channel.
Using the molecular beam setup previously described,9 we have overco,e most of these difficulties. We have studied MPD of a number of com- product, we realize that a unique set of ratios between mass spectrometer signals of various ion fragments must first be established for a given molecular species or radical, and preferably the velocity distributions of the dissociation products should be measured and checked for consistency. In our setup, we could measure both angular and time-of-flight distributions for the fragments, and pereorm this check. The low density of molecules in the beam and the extremely low duty cycle in our experiment prevented us from observing the competing minor channels which have very small branching ratios « 0.1).
In Table I we give a list of the molecules we have studied, together with the results and a few parameters describing the experimental conditions. The purpose of heating the nozzle in some of the experiments was to increase the hot-band absorption and thus shift the absorption frequency to a value more easily attainable by our CO 2 TEA laser. A more extensive presentation and analysis of our data will be given elsewhere; here we present only the qualitative results.
The simplest compounds studied were the members of the CF 3 X Similar analysis has been performed for the other molecules listed in Table 1 . Here we will just briefly comment on the general Especially interesting cases are some of the compounds containing two carbon atoms, because we observed competing dissociation channels.
They were inferred on the basis of observation of fragments in the mass spectrometer which could not have all been present if there were only one channel, and also from their unique velocity distribution. Table I lists some of the observed fragment ions for these molecules.
None of our observations seemed to contradict the assumption that dissociation always proceeds through the channel(s) with the lowest dissociation threshold, i.e., the endoergicity plus exit potential energy barrier.
In conclusion we have found that our experimental result~~ including the velocity distributions of fragments which will be reported elsewhere, strongly support the idea that multiphoton dissociation of molecules produces fragments mainly through the lowest-energy dissociation channel, as one would expect for molecules with randomly distributed excitation energy. Our data is not as yet fully analyzed, but so far, we have not seen any evidence that the process is qualitatively different from what can be adequately described by a statistical theory of unimolecular reactions. 
